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1990 1995 2000
-100
-50
0
                     Expenditures        Sector      Product
Mean                 -6.5                 -3.49        -7.45
Std. Dev.           14.8                 2.61         7.92
ADF*               -1.76                -2.03        -2.98
Percent of Own Aggregate
Billion of 1996 Dollars
GDP by Expenditure (a) 
GDP by Sector (b) 
GDP by Product (c) 
1990 1995 2000
-5.0
-2.5
0.0
                     Expenditures        Sector      Product
Mean                 -0.11                 -0.05         -0.11
Std. Dev.           0.21                   0.04          0.12
ADF*               -1.435                -1.72         -2.59
Percent of GDP
GDP by Expenditure 
GDP by Sector 
GDP by Product 
1990 1995 2000
-100
-50
0
                 Consumption     Investment   Exports   Imports 
Mean               -8.2                  -30.6       -8.53    -11.65
Std. Dev.         9.0                   25.5         6.87      9.92       
ADF*              0.83                 0.73        -1.04    -2.03
* ADF test uses three lags and a constant; the 5% critical value is 2.91.
Billion of 1996 Dollars
Consumption (d) 
Imports (e) 
Exports (f) 
Investment (g) 
1990 1995 2000
-5.0
-2.5
0.0
                 Consumption  Investment     Exports    Imports
Mean               -0.15         -2.60            -1.46         -1.71     
Std. Dev.          0.14          1.86              1.48          1.77    
ADF*              0.01         -0.17              -1.62         -2.76       
Consumption 
Imports 
Exports 
Investment 
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-10
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0
Percent of IT Investment
Effect of 
"9/11" Dummy
Actual Fitted for Model M3 
1988 1990 1992 1994 1996 1998 2000 2002
100
110
120
                    Estimated Parameters (standard errors)
R/Y =  + 0.6099*R/Y(t-1) - 40.92 + 25.75*w - 2.96*w.sqrd
             (0.0825)                (11.8)  (4.87)       (0.566) 
          
            + 0.1833*p.sqrd - 45.07*q   + 66.42*q.sqrd + 0.6701*r
                 (0.059)         (13.5)             (19.9)             (0.306)     
               
              + 0.1346*r(t-1) - 0.08852*r.sqrd - 0.09052*Trend  + 2.581*d911
                  (0.0609)          (0.0417)           (0.0525)                 (0.49)     
   SER: 0.448809   R.SQRD:   0.98507  (1988.2-2002.3)
mean(R/Y):  -4.86629  var(R/Y): 10.7005
 
Contribution of Relative Price 
of IT Investment  (1987=100)
Estimated Effect of w= (25.75*w - 2.96*w.sqrd)*100/value in 1987Q1
Estimated Standard Deviation: 4:6
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Table 1: Parsimonious Model of Aggregation Residuals Private Investment in Information Equipment a
Ordinary Least Square Estimation Results - 1987:Q1-2002:Q3
Sensitivity to Model Specification b
M1 M2 M3 M4 M5 M6
Significant short-run
price effects
Linear w, p, q, r w, p, q w, q,  r w, q w, q w, q
Nonlinear w w, p, q w, p, q, r w, p, q w, p, q w, p, q
Significant long-run
price effects
Linear w, r w, p, q w, q, r w, q w w, q
Nonlinear w w, p, q w, p, q w, q w, q w, q
Is Trend Significant? no yes no yes yes yes
Adj. R2 0.98 0.98 0.99 0.98 0.98 0.98
SER (percent) 0.46 0.45 0.45 0.45 0.47 0.45
Number of Parameters 11 14 12 13 11 13
	
  0.56 0.50 0.61 0.58 0.62 0.58
(std. error) (0.09) (0.10) (0.08) (0.09) (0.09) (0.09)
Hypothesis Testing c
Properties of Disturbances
Normality 0.62 0.51 0.91 0.43 0.51 0.44
Serial Correlation 0.82 0.31 0.50 0.87 0.60 0.87
Homoskedasticity 0.14 0.84 0.56 0.40 0.48 0.40
Parameter Stability
Exclude Half Sample 0.09 0.32 0.62 0.42 0.10 0.42
Exclude Last Eight Obs. 0.10 0.09 0.06 0.02* 0.14 0.02*
Forecasts Error (RMSE) d
Multi-step Ahead 1.78 2.01 1.64 1.80 3.66 1.80
One-step Ahead 1.04 1.13 1.11 1.08 1.40 1.08
a
 Aggregation residual for Private Investment in Information Equipment  (NIPA table 5.5): difference between the BEA
aggregate for nonresidential, private investment in information equipment and the sum of investment in computers and
peripheral equipment, software, and other information processing equipment and software.
q: Real effective exchange rate,
r: Real interest rate,
p: Price of oil relative to aggregate’s own price
w: Price of computer equipment purchases relative to aggregate’s own price
b
 Models differ in their choice of exchange-rate and interest-rate measures:
Real Interest
Rate
Real Effective
Exchange Rate
Federal Funds 10-year 30-year
IMF-Narrow M1 M2 M3
FRB-Broad M4 M5 M6
c
 Significance level needed to reject the associated hypothesis; an entry less than 0.05 means that one can reject the null
hypothesis at the five percent significance level-denoted with an asterisk.
d Root mean squared error over 2000:Q4 to 2002:Q3.
